Background and Purpose-Fewer than 5% of patients with acute ischemic stroke are currently treated, and there is need for additional treatment options. A novel catheter treatment (NeuroFlo) that increases cerebral blood flow was tested to 14 hours.
W orldwide, nearly 15 million people experience a stroke annually, making it the second most common cause of death and the leading cause of acquired major disability. 1 Despite better attention and management of risk factors, each year Ͼ790 000 individuals experience an acute stroke in the United States 2 and 1.1 million experience an acute stroke in Europe. 3 Currently, the only approved treatment of acute ischemic stroke is the use of recombinant tissue plasminogen activator within 3 hours from the time of onset. 4 A recent study indicated that this time window can be extended to 4.5 hours in selected patients. 5 Treatment with recombinant tissue plasminogen activator has an increased risk of intracranial and systemic hemorrhage. 5 In the 15 years since the therapy was approved in the United States, Ͻ5% of stroke patients in the United States and even fewer in other parts of the world are being offered the treatment. 6 Clot retrieval and other intra-arterial recanalization strategies also have been used, although randomized data are not yet available for these interventions. 7, 8 More than 100 neuroprotective medications have been investigated in animal models and in patients with acute ischemic or hemorrhagic stroke, but the results have been disappointing. 9 Partial aortic occlusion of the abdominal aorta results in a prompt increase in blood volume above the occlusion, and it has been shown to specifically increase cerebral blood flow. 10 Therapeutic titration of the blood flow in the descending aorta has been tested in a number of animal studies and enhances cerebral blood flow. 11 Intra-aortic balloon counterpulsation has been demonstrated to improve cerebral blood flow in both animals 12 and humans, 13 but the complex algorithms required to achieve increases in cerebral blood flow have limited clinical adoption in patients with acute stroke. Complete aortic occlusion of either the descending thoracic aorta or the abdominal aorta above the renal arteries results in a prompt increase in blood volume above the occlusion 14, 15 and has been shown to specifically increase cerebral blood volume. 14 Interestingly, the increase in blood flow persisted when the balloons were withdrawn. 10 This led to the development of the NeuroFlo catheter (CoAxia; Figure 1 ). NeuroFlo was used in a study of 24 patients with symptomatic vasospasm after intracerebral aneurysm repair or coiling, which demonstrated increased blood flow velocities in the middle cerebral arteries and neurological improvement in 83% of the cases. 16 Use of the NeuroFlo catheter was tested in a small number of patients with an acute ischemic stroke treated with tissue plasminogen activator 17 and in a 24-hour time window with MRI mismatch-selected patients. 18 The Safety and Efficacy of NeuroFlo Technology in Ischemic Stroke (SENTIS) trial is a prospective, randomized, multicenter trial that evaluated the safety and efficacy of cerebral blood flow augmentation in patients who experienced an acute ischemic stroke and are randomized within 14 hours from onset of symptoms.
Materials and Methods

Design
The SENTIS trial is a prospective, randomized, blinded outcome observer, multicenter, international trial of the safety and efficacy of NeuroFlo treatment plus standard medical management in improving neurological outcome versus standard medical management alone.
Patient Population
Patients 18 years or older who presented with clinical evidence of cortical ischemic stroke and in whom NeuroFlo treatment could begin within 14 hours of symptom onset (defined as the last time known normal) were screened for enrollment. The inclusion and exclusion criteria are presented in the Supplemental Appendix Table  I (http://stroke.ahajournals.org).
Randomization
Patients who met all of the enrollment criteria and provided written consent were allocated to treatment (NeuroFlo plus standard medical management) or control (standard medical management alone) groups using a 1:1 randomization scheme, stratified by site, the National Institutes of Health Stroke Scale (NIHSS) score at baseline (stratified Յ10 or 11 to 18), and the time from symptom onset (stratified Ͻ5 hours or Ն5 hours). 
Intervention and Follow-Up
Control patients received standard medical care, as based on current American Stroke Association Guidelines (United States) 19 and appropriate local or national guidelines for the management of stroke (international). Treatment patients received standard medical management and underwent an abdominal aortogram to verify appropriateness for NeuroFlo treatment. Once confirmed, the dual-balloon NeuroFlo catheter was placed in the abdominal aorta via femoral introduction ( Figure 1 ). Cerebral flow augmentation was accomplished with an optimized protocol derived from preclinical animal studies. Specifically, 2 balloons are independently inflated to occupy Ϸ70% of the aortic lumen 6 cm above and below the renal arteries. During sequential inflation (infrarenal first), suprarenal and infrarenal pressures were monitored. Balloons were inflated until a total incremental pressure decrease of 10 to 15 mm Hg was detected across both balloons. Balloons were left inflated for 45 minutes and then slowly deflated and the catheter was removed. Use of heparin was left to the discretion of the treating interventionalist.
All patients were to be followed-up for safety and efficacy through 90 days. Formal clinical assessments were timed from pretreatment NIHSS examinations; they occurred at 6 and 24 hours, 4 days (or hospital discharge if earlier), and 30 and 90 days (final, blinded assessment). All patients had repeated 24-hour cranial CT performed. Cranial CT scans were also repeated in case of neurological worsening at anytime up to 90 days.
Primary Outcomes
The primary safety end point for this trial was a comparison between the treatment and control groups in incidence of serious adverse events (SAE) from time of enrollment through 90 days of follow-up. The primary efficacy end point for this trial was the global disability end point measured at 90 days as defined by Tilley et al, 20 and by the NINDS recombinant tissue plasminogen activator stroke study group. 4 A certified assessor blinded to the patient's treatment allocation completed the 90-day assessments. For those patients with missing 90-day data, their 30-day values were carried forward for all efficacy analyses; if 30-day data were not available, then the subjects were considered nonevaluable. The components and definitions of favorable outcomes for the global end point were the same as in the 2 NINDS trials: NIHSS score 0 or 1; modified Rankin scale (mRS) score 0 or 1; Barthel Index 95 to 100; and Glasgow Outcome scale equal to 5 (good recovery).
Additional Prespecified Analyses
To provide corroborative evidence in support of the primary efficacy and safety end points, additional prespecified analyses were conducted. Additional safety analyses included: mortality/survival; index stroke-related SAE; all new intracranial hemorrhage (classified in a blinded fashion by the University of California San Francisco Imaging Core Laboratory, including the classification of all hemorrhagic transformation into the 4 categories as specified in the European Cooperative Acute Stroke Study; 21 and symptomatic intracerebral hemorrhage (defined as local or remote parenchymal hemorrhage on the 24-hour follow-up scan combined with a neurological deterioration of Ն4 points on the NIHSS from baseline, or from the lowest NIHSS value between baseline and 24 hours, or leading to death as specified by the SITS-MOST study 22 ). Additional efficacy analyses included, but were not limited to, mRS shift 8 (25.7, 93.4) 69.6 (28.7, 93.4) 71.0 (19.4, 95.9) Time from symptom onset to Baseline NIHSS (h) (29) 11.7% (27) 11.3% (29) ITT indicates intent-to-treat; mITT, modified intent-to-treat; MI, myocardial infarction; NIHSS, National Institutes of Health Stroke Scale; TIA, transient ischemic attack.
analysis, mRS score dichotomized at 0 to 2 versus 3 to 6, and acute improvement at 24 hours.
Data Monitoring Body
An independent Data and Safety Monitoring Board (DSMB) included 4 stroke neurologists, an interventionalist, and a biostatistician. The DSMB adjudicated every adverse event; all DSMB adjudications were considered final and were used for data analysis. The DSMB also monitored unblinded aggregate group data for safety and alerted the sponsor and sites as needed, evaluated formal interim and final analyses, and provided advice as requested to sites and study sponsor.
Sample Size
The sample size required for this trial was based on demonstration of a statistically significant treatment effect with respect to the primary efficacy end point using a repeated-measures logistic regression model. The trial included a frequentist group sequential design using an O'Brien-Fleming error spending function. Adjusting for ␣ spending in the interim analysis plan, Ϸ500 enrolled patients were expected to provide 80% power to detect an odds ratio of 1.7 for the primary efficacy end point (consistent with the odds ratio achieved in the initial NINDS recombinant tissue plasminogen activator stroke trial).
Statistical Analyses
The prespecified primary analysis cohort for both efficacy and safety included all randomized patients, except for those meeting prespecified exclusion criteria such as anatomic ineligibility, which was established at angiography in the device treatment arm before placement attempt with NeuroFlo. Thus, the primary analysis was a modified intent-to-treat evaluation. In addition, those subjects without either 30-day or 90-day data were considered nonevaluable and were not included in the efficacy analysis. The treatment groups were analyzed according to the principles of intent-to-treat, under which study data were analyzed by the patients' randomized assignment irrespective of the treatment actually received. For sensitivity purposes, the data were also analyzed using pure intent-to-treat and as-treated groups. The modified intent-to-treat analyses were considered governing for interpreting study outcomes. The as-treated population is presented as most informative for the post hoc exploratory analyses.
Standard summary statistics were calculated for all study variables. For continuous variables, statistics included means, standard deviations, and 95% confidence intervals, whereas categorical variables were summarized in frequency distributions. All probability values, including those comparing the randomized groups for efficacy and safety, are 2-sided; the final 2-sided ␣ for the evaluation of the primary efficacy end point was 0.04988. Because the study was only powered for the primary efficacy end point, there were no ␣ adjustments made for the secondary or post hoc analyses and only nominal probability values are presented for reference. Statistical analyses were conducted in SAS version 9.1 or higher (SAS Institute). CI indicates confidence interval; CMH, Cochran-Mantel-Hanszel; ITT, intent-to-treat; mAT, modified as-treated; mITT, modified intent-to-treat; mRS, modified Rankin Scale; NIHSS, National Institutes of Health Stroke Scale; OR, odds ratio; SAE, serious adverse event.
*Only evaluable subjects are included in efficacy analysis: those with either 30-day or 90-day follow-up data or who died within study period (see Figure 2) . †OR, 95% confidence intervals, and P were calculated from a logistic regression model for treatment vs control and was adjusted for the following: age, gender, baseline glucose, baseline NIHSS, time from onset (h), and randomization group.
‡All enrolled subjects are included in safety analysis. OR and 95% CI were calculated from a logistic regression model for treatment vs control and were adjusted for the following: age and baseline NIHSS. P are calculated using CMH test of proportions stratified by age and baseline NIHSS.
The primary efficacy end point, including the NIHSS score, mRS score, Barthel Index, and Glasgow Outcome scale, was analyzed as a global end point. In this analysis, outcomes on each of the 4 scales are dichotomized as favorable or unfavorable based on predefined criteria. 23 The 4 end points were then analyzed using a repeatedmeasures logistic regression to account for the four assessments at 90 days and were adjusted for prespecified baseline covariates of age, baseline NIHSS score, gender, baseline glucose, and time from symptom onset.
The primary safety end point was a comparison of the proportions of patients experiencing SAE in the treatment versus control groups with the Cochran-Mantel-Haenszel test of proportions stratified on prespecified baseline covariates of age and baseline NIHSS.
The trial also incorporated a flexible formal interim analysis plan with statistical stopping rules for efficacy with respect to the primary efficacy end point. The method of Lan and DeMets of ␣ spending was used to allocate type I error at interim looks using an O'BrienFleming type of ␣-spending function.
In addition to the prespecified secondary analyses, post hoc analyses were also completed for the effect of a number of pretreatment variables on outcomes including, but not limited to, time to treatment, the severity of stroke at onset (as defined by the baseline NIHSS), age of the patient, and other key baseline characteristics.
Study Organization
The SENTIS trial was conducted in accordance with relevant national and international regulatory and ethical frameworks and was registered with ClinicalTrials.gov (NCT00119717). Each participating site received Institutional Review Board and/or ethics committee approval before trial initiation. The trial was supervised by an international Steering Committee and by an independent DSMB. The trial was funded by CoAxia. All authors vouch for the accuracy and completeness of the data and analysis. All authors had access to all the data in the study and had final responsibility to submit the publication. CI indicates confidence interval; CMH, Cochran-Mantel-Hanszel; ITT, intent-to-treat; mAT, modified as-treated; mITT, modified intent-to-treat; mRS, modified Rankin Scale; NIHSS, National Institutes of Health Stroke Scale; OR, odds ratio; SAE, serious adverse event; DSMB, data safety monitoring board. *Only evaluable subjects are included in efficacy analysis: those with either 30-day or 90-day follow-up data or who died within the study period (see Figure 2) . †OR, 95% CI, and P were calculated from a logistic regression model for treatment vs control and were adjusted for the following: age, gender, baseline glucose, baseline NIHSS, time from onset (h), and randomization group. ‡All enrolled subjects are included in the safety analysis. OR and 95% CI were calculated from a logistic regression model for treatment vs control and were adjusted for the following: age and baseline NIHSS. P are calculated using CMH test of proportions stratified by age and baseline NIHSS.
§A serious hemorrhage is any new intracranial hemorrhage that meets the predefined definition of SAE and was adjudicated independently by the DSMB as serious.
¶A fatal hemorrhage is any new intracranial hemorrhage that the DSMB adjudicated as being directly associated with the subject's death.
Results
Between October 2005 and January 2010, 515 patients were enrolled in the trial at 68 centers: United States (47 centers/ 359 subjects/70%), Canada (3 centers/30 subjects/6%), Europe (14 centers/112 subjects/22%), and Israel (4 centers/14 subjects/3%). Two-hundred fifty-seven patients were randomized to the control group and 258 patients were randomized to the treatment group for pure intent-to-treat (ITT) analysis. After randomization, 28 patients in the treatment group were excluded because of prespecified criteria (rapid improvement, 3 patients; aorta size, 25 patients), leaving 230 patients in the treatment group for modified intent-to-treat. In the treatment group, 5 patients did not receive treatment and 1 patient in the control group was treated (protocol deviation), resulting in 261 patients in the nontreated group and 226 in the treated group for "as treated" (modified as-treated) analysis. Twelve patients were lost to follow-up before their 30-day assessment, deeming them nonevaluable for final efficacy analyses; however, all available safety data (adverse events) for these patients were included in safety analyses. Ninety-day efficacy follow-up was available for 475 patients. The details of randomization and the analysis populations are shown in Figure 2 .
The mean time from onset of symptoms to randomization was identical in both groups at 8.1Ϯ2.9 hours. Median was 7.7 hours in the control group and 7.8 hours in the treatment group. The demographic and baseline characteristics, and medical history findings, are shown in Table 1 . Although there were nominal differences between the 2 groups in some characteristics, none of these differences was statistically significant. Similarly, concomitant initial therapies after enrollment, including proportion of patients admitted initially to intensive care units, did not differ between the treatment groups.
Primary End Point Results
The study demonstrated no statistically significant difference between the 2 groups for the primary global efficacy end point (OR, 1.17; CI, Pϭ0.407) . The differences in individual global end point components also were not significant. The primary efficacy results are shown in Table 2 .
The primary safety analysis showed no statistically significant difference between the 2 groups. The proportion of patients showing SAE was 42.8% (110/257) in the control group and 43.9% (101/230) in the treatment group (Pϭ0.923). The primary safety results are shown in Table 2 . SAE rates within all major categories of events were also similar, showing no significant differences.
Secondary End Point and Additional Analysis Results
There were several prespecified secondary efficacy end points in the protocol. These included, but were not limited to, mRS shift analysis, mRS score dichotomized at 0 to 2 versus 3 to 6, and acute improvement at 24 hours. Secondary and additional analysis results are shown in Table 3 with nominal probability values. The mRS shift analysis is shown in Figure 3 .
Prespecified secondary safety analyses included: mortality/ survival; index stroke-related SAE; all new intracranial hemorrhage; and symptomatic intracerebral hemorrhage. At the 90-day follow-up, in the control group 16.3% (42/257) patients died compared to 11.3% (26/230) in the treatment Deaths not stroke-related 9 3.9 5 1.9
Cancer, HIV/AIDS 4 1. group (Pϭ0.087). The causes of death in both groups are shown in Table 4 . The Kaplan-Meier survival curve for all-cause mortality is shown in Figure 4 . Symptomatic hemorrhages (per the SITS-MOST definition 22 ) were reported in 0.8% (2/257) in the control group and 1.3% (3/230) in the treatment group. At 90 days, fatal outcomes among patients with any intracerebral hemorrhage were reported in 3.1% (8/257) of the control group and 0.9% (2/230) of patients in the treatment group (Pϭ0.091).
Post hoc analysis showed the measure of avoiding severe disability and death (mRS score 0 -4 versus 5-6) was higher in the treatment group (OR, 1.74; CI, 1.00 -3.02). Deaths attributed to stroke (stroke-related mortality) were lower in the treatment group at 7.4% (17/230) compared to the control group at 14.4% (37/257). The DSMB defined stroke-related mortality as those deaths that were directly caused by the index stroke, systemic complications related to the index stroke, and/or new stroke. Most deaths occurred early and were related to progression of neurological symptoms (Ͼ4-point increase in NIHSS), hemorrhagic transformation, or systemic sepsis.
Adverse events of particular interest for a cerebral blood flow-increasing interventional vascular device with occlusive balloons near the renal vessels would include intracranial hemorrhage, renal events, and vascular access complications. Intracranial hemorrhage rates are discussed and show no increase in the treatment group as compared to control. Although there was no statistically significant difference between the groups for all serious renal events, there was a nominal imbalance of renal dysfunction events. Six treatment patients and 0 control patients experienced serious renal dysfunction as defined by the DSMB. Of the 6 events, all were in patients with moderate or severe strokes (5 of the 6 with baseline NIHSS score Ն15). In all of the events, contributing patient factors were present, including dehydration, sepsis, and/or multi-organ dysfunction. Event onset dates ranged from 3 to 89 days after treatment. One event, together with sepsis, occurred in a patient who died. None of the events required dialysis and none was adjudicated as procedure-related or devicerelated by the DSMB. Regarding aortic/groin complications, there were 6 events (2.6%) constituting SAE in the treatment group compared to 1 event (0.4%) in the control group. Five of the 6 events were adjudicated as procedurerelated by the DSMB; 1 event (0.4%) was also adjudicated as likely device-related and resulted in a lower limb amputation. Of the remaining events, 3 of the 6 required intervention; none led to long-term disability. Additional SAE data are provided in Table 5 .
Baseline Prognostic Variables
The influence of baseline variables on response to treatment was similar in the modified intent-to-treat, intent-totreat, and modified as-treated populations. Among the baseline characteristics shown in Table 1 , 4 baseline variables suggested a difference with treatment effect in attainment of a nondisabled (mRS score 0 -2) final outcome: age (Pϭ0.044); baseline NIHSS score (Pϭ0.055); time from onset to enrollment (Pϭ0.012); and history of atrial fibrillation (Pϭ0.050). These data are presented in Figure 5 for the as-treated cohort. Baseline variables associated with a beneficial trend toward treatment effect with the NeuroFlo catheter were older age (older than 70 years), moderate baseline neurological deficits (NIHSS score 8 -14) , earlier enrollment (time from symptom onset 0 -5 hours), and a history of atrial fibrillation. In multivariate analysis, 3 of these variables made independent contributions: age; baseline NIHSS score; and time to enrollment.
Discussion
SENTIS is the first randomized trial of an interventional device in ischemic stroke with a long-term neurological end point. The trial, which included ischemic stroke patients with cortical symptoms up to 14 hours after symptom onset, did not demonstrate a statistically significant increase in the proportion of patients achieving a 90-day return to normal or nearly normal measure using the global disability end point. However, SENTIS did achieve its primary safety end point, demonstrating no increase in the rate of overall serious adverse events. There appeared to be no significant increase in ICH, as might have been anticipated for an aortic cerebral blood flow- augmenting treatment with the expected and associated femoral access complications.
Although the main efficacy end point was not positive, prespecified secondary efficacy end points in the SENTIS trial suggested potential efficacy signals based on the now more common mRS score 0 to 2 and mRS shift analyses in the entire study population. These signals were strongest in 3 key patient subgroups: those presenting in Ͻ5 hours; those with baseline NIHSS scores of 8 to 14; and those older than age 70 years. Investigation of subgroup effects can inform future investigations and may identify populations of stroke patients more likely to benefit from this treatment. First, consistent with many animal models and with human thrombolysis trials, NeuroFlo treatment demonstrated a stronger signal for patients presenting earlier-in this case, within 5 hours of onset. This observation may reflect a reduced possibility of good recovery as salvageable penumbra evolves to completed infarction over time. Second, patients presenting with NIHSS scores 8 to 14 showed a greater potential efficacy signal, whereas those with lower-grade baseline strokes had good outcomes overall and those with higher baseline scores had lower rates of independent outcome. These findings are similar to other research studies showing that patients with moderate deficits at the time of enrollment are most amenable to interventions. 24, 25 Patients with milder deficits tend to improve regardless of intervention, whereas those with severe deficits in this time window have only a limited capability to improve. Last, an age effect was suggested. For the nearly 50% of the study cohort older than 70 years of age, the odds ratio of independent outcome with treatment was 2.02. Older patients may have more highly developed collaterals, less unaided ability to optimally recruit collaterals, or an inability to maintain collateral filling, and thus be more responsive to a collateral augmentation therapy.
The trend to reduced all-cause mortality, if genuine, appears to have been driven by a reduction in stroke-specific mortality. In the SENTIS trial, the NeuroFlo group had a lower rate of death because of cerebral bleeding, infarct progression, and new stroke. This mortality difference was concentrated in the patients at highest risk-those with NIHSS scores Ͼ14 and those older than age 70. Mortality in the control group was similar to that of patients in other studies with comparable NIHSS scores at enrollment. 25, 26 These findings, which require confirmatory data, suggest that the enhanced blood flow may slow progression of neurological injury in the treated patients. Future analysis of the SENTIS imaging data may help our understanding of these intriguing findings. DSMB indicates data safety monitoring board; DVT, deep venous thrombosis; mITT, modified intent-to-treat; SAE, serious adverse event.
*The DSMB adjudicated all adverse events independently and determined if an event was procedure-related, device-related, neither, or both. A procedure-related event is an event possibly related to any endovascular procedure with femoral artery access; a device-related event is an event that possibly occurred because of placement of the NeuroFlo catheter in the descending aorta.
†There was a total of 1 SAE in the study that was adjudicated as device-related: a femoral artery occlusion/thrombosis.
In retrospect, the SENTIS trial may not have selected the appropriate stroke outcome measure cut-points for identifying clinically appropriate patient benefits along the continuum of stroke outcomes in a trial that evaluated an interventional therapy as late as 14 hours after onset. Dichotomizing final outcome scales at excellent versus not excellent (eg, mRS score 0 -1 versus 2-6), as in the NINDS study, may be informative for interventions applied in the first 3 hours after onset, when patients often have not yet had substantial irreversible injury develop. However, in later time windows, injury accumulated before intervention places a ceiling on potential recovery, making an excellent final outcome (0 -1) highly unlikely. 27 In intermediate timeframes, such as 3 to 8 hours, dichotomizing final outcomes at good versus not good (eg, mRS score 0 -2 versus 3-6) may be a more informative statistical approach. 28 Correspondingly, at late timeframes, such as 8 to 14 hours, dichotomizing at final outcomes at fair versus not fair (eg, mRS score 0 -4 versus 5-6) or survival versus fatal outcome may be more efficient. 29 Furthermore, with broad time ranges, analyzing over the entire range of final outcomes (shift analysis) may be even more informative than individual scale dichotomizations. 27, 30 The SEN-TIS results, enrolling patients to 14 hours, potentially illustrate this point, with an increasing efficacy signal being demonstrated as one progresses from the most stringent global disability outcome measure (OR, 1.23; CI, 0.87-1.76), next to the mRS score 0 to 2 measure (OR, 1.40; CI, 0.91-2.16) and, finally, to the mRS score 0 to 4 measure (OR, 1.89; CI, 1.10 -3.26) .
The present study has limitations. The study design excluded patients from the treatment group after randomization for aortic pathology or if the patient had a rapid improvement before treatment could be initiated. The design did not exclude similar patients in the control arm of the study. This tended to diminish trial power to detect a benefit of treatment. However, adding back the 28 patients excluded from the "active treatment" arm of the study increased efficacy signals only minimally, as is evident from the pure intent-to-treat analysis presented in Table 2 . Some patients were also excluded from analysis because they left the study before any outcome data were gathered at 30 days. The 12 patients lost to follow-up may have had an effect on the results, but the numbers are small and not dissimilar to other trials. Finally, it would have been informative to evaluate the effect of the stroke subtype on the study outcome, but angiographic data on occlusion location and vessel status were not prospectively collected on all patients.
In summary, SENTIS was not positive on its primary efficacy end point but demonstrated the safety of partial aortic occlusion in ischemic stroke as well as favorable trends in overall mortality and secondary efficacy neurological outcomes. Extensive imaging data including those before and after treatment CT, MRI, and angiography are still to be analyzed and may offer important insights into cerebral blood flow dynamics with the technique. Finally, additional studies may be appropriate to confirm the subgroup trends demonstrated here and to explore the use of this technique in combination with recombinant tissue plasminogen activator as well as other intra-arterial techniques.
